Introduction
Despite decades of legislation aimed at promoting equality, a gender gap in upward mobility remains well-documented in the social science and management literatures (Abendroth, Maas, and van der Lippe 2013; Baxter and Wright 2000; Mitra 2003; Rosenfeld, Van Buren, and Kalleberg 1998; Smith 2002; Wright, Baxter, and Birkelund 1995; Yaish and Stier 2009) . Women worldwide are much less likely than men to occupy a position of supervisory authority; promotion rates are lower for women than for men (Blau and Devaro 2007; Johnston and Lee 2012; Jones and Makepeace 1996; Pekkarinen and Vartiainen 2006) . 1 According to Thornton (2015) , women worldwide hold only 22% of the senior management positions. About 30% of businesses have no women in senior management; a proportion that can be as high as to 53% (Latin America) and as low as to 16% (Eastern Europe). Among CEOs at S&P 500 companies women account for fewer than 5% (Catalyst 2015) . Anecdotal evidence of a gender gap in upward mobility abounds in the popular press as well, particularly in articles and blogs focusing on the 'glass ceiling' (Carter and Silva 2010; Rafter 2015) .
Empirical studies uniformly indicate that the upward mobility gap cannot be entirely explained by gender differences in conventional worker and workplace characteristics; the gap is evident even when comparing men and women with the same education and experience, and men and women working in the same industries.
Consequently, the logical question follows: How important are unconventional worker characteristics such as non-cognitive traits in explaining the ubiquitous and persistent nature of the gender gap in upward mobility? We regard non-cognitive traits as somewhat unconventional because only recently have they found their way into studies examining various economic or labor market outcomes.
Numerous empirical studies document the relative importance of non-cognitive traits in explaining economic and social outcomes (Almlund et al. 2011; Borghans et al. 2008; Heckman and Kautz 2012; Heckman, Stixrud, and Urzua 2006) . 2 Studies show, for example, that non-cognitive traits such as personality (locus of control, preference for challenge or affiliation), one's loyalty to the company, and one's adherence to a 1 Not all gender gap favors men, however. For example, women tend to report higher levels of job satisfaction (Bender, Donohue, and Heywood 2005; Clark 1997; Sloane and Williams 2000) , and they are less likely to lose their job than men (Wilkins and Wooden 2013) . 2 Non-cognitive traits tend to be formed relatively early in life and generally remained fixed in adulthood (Caspi 2000; Cobb-Clark and Schurer 2012; Costa Jr and McCrae 1997; Nave et al. 2010) . Unlike cognitive traits which tend to change over time (e.g., experience, skills) and reflect what an individual can do, non-cognitive traits reflect what a person will do.
'strong' work ethic are associated with higher earnings (Anger and Heineck 2008; CobbClark and Tan 2011; Dunifon and Duncan 1998; Heineck 2011a Heineck , 2011b Heineck and Anger 2010; Lindqvist and Vestman 2011; Linz, Good, and Busch 2013; Linz and Chu 2013; Semykina and Linz 2007) . Additionally, non-cognitive traits, such as the "big five" personality traits, have been extensively applied in management to evaluate leadership, management styles, organizational citizenship behaviors, and so forth (Antonioni 1998; Chiaburu et al. 2011; Judge et al. 1999; Seibert and Kraimer 2001) . Finally, noncognitive traits contribute to choices that affect career path. Antecol and Cobb-Clark (2013) find, for example, that psycho-social traits such as self-assessed intelligence and impulsivity partially explain gender segregation in education (across major disciplines) and gender segregation in employment (both by occupation and sector).
Extending studies which document significant gender differences in many noncognitive traits (Chubb, Fertman, and Ross 1997; Costa Jr, Terracciano, and McCrae 2001; Feingold 1994; Meriac, Poling, and Woehr 2009; Schmitt et al. 2008; Sherman, Higgs, and Williams 1997) , recent research generally concludes that gender differences in non-cognitive traits have a significant, albeit modest, role in explaining the gender wage gap (Braakmann 2009; Cobb-Clark and Tan 2011; Fortin 2008; Grove, Hussey, and Jetter 2011; Manning and Swaffield 2008; Mueller and Plug 2006; Semykina and Linz 2010; Semykina and Linz 2007) . Missing in the literature, however, are studies which investigate the link between non-cognitive traits and the gender gap in upward mobility. This knowledge gap is significant because career success involves more than monetary rewards; career success entails ongoing advance and continued future prospects as well as positive assessments of self-achievement. Failure to account for the link between non-cognitive traits and upward mobility may not only underestimate the importance of non-cognitive traits, but also overestimate the contribution of discrimination to gender inequality. Studying the link between non-cognitive traits and upward mobility will help researchers and policymakers to better understand the nature of gender inequality in the labor market.
To investigate the link between non-cognitive traits and upward mobility, we utilize employer-employee matched survey data collected from workers in six formerlysocialist economies (Armenia, Azerbaijan, Kazakhstan, Kyrgyzstan, Russia, and Serbia).
While our sample is not representative of employees or workplaces in the countries where the survey was conducted due to financial constraints, our data contain an extensive set of worker characteristics and basic information about each participating firm. Since we are working with convenience samples, we limit our discussion of results to survey participants, refraining from generalizing to some broader population. We use OLS regression analysis to empirically address the following questions: Among the male and female employees participating in the survey, is there a gender gap in the likelihood of holding a supervisory position or receiving promotions? Are gender differences evident in the expression of non-cognitive traits? What is the link between non-cognitive traits and supervisory status and promotion? And, finally, to what extent are gender differences in non-cognitive traits important in explaining any observed gender gap in upward mobility, as measured by supervisory status and promotion?
Ideally, longitudinal data drawn from a representative sample of workers and workplaces, with detailed information regarding both cognitive and non-cognitive traits of individual workers, as well as detailed information about workplace promotion policies and practices would be utilized to analyze the nature and scope of a gender gap in upward mobility. Such data are not currently available. However, given the richness of our data, we are able to systematically address the link between non-cognitive traits and upward mobility, controlling for many worker characteristics and differences across workplaces. Moreover, the linked employer-employee data permit us to augment the OLS regression analysis with firm fixed effects, which allows us to, effectively, compare only employees at the same workplace and therefore control for both observed and unobserved firm-level differences.
Our main measure of upward mobility is supervisory status. Holding a supervisory position often assumes significant types of responsibilities and decisionmaking authority and therefore represents upward movement in a person's career (Kosteas 2011; Rothstein 2001) . Promotion is another common measure of upward mobility. Because our data contains only information on promotions received at current workplaces, and employees may have received promotion in a previous workplace, we view promotion at current workplace secondary to supervisory status as a measure of upward mobility. However, for completeness, we consider both measures as dependent variables to get as full a picture as possible of the link between non-cognitive traits and upward mobility.
To investigate the link between non-cognitive traits and upward mobility, we focus on three commonly used single-item measures: locus of control (LOC), preference for challenge versus affiliation (C-A), and adherence to work ethic (WE) to capture noncognitive traits. Regarding gender differences in these three non-cognitive traits, we find significant mean-differences, ranging from 5-15% of one standard deviation.
Regression analysis suggests that, among the participating employees in our survey, internal locus of control, preference for challenge, and stronger adherence to work ethic are positively associated with supervisory status and promotions. 3 We also find that while including these three non-cognitive traits reduces the estimated gender gap by 7-17%, a significant gender gap in upward mobility remains unexplained: in terms of percentage differences, participating women are 28% (9.3 percentage points) less likely to hold a supervisory position and 6% (2.8 percentage points) less likely to receive promotion than participating men, controlling for worker characteristics and workplace heterogeneity.
We perform the Oaxaca-Blinder decomposition to quantify the importance of gender differences in non-cognitive traits in explaining the gender gap in upward mobility. We find that gender mean-differences in LOC, C-A, and WE together account for more than one-third of the explained gender gap in supervisory status and can explain 8% of that total gender gap. These same non-cognitive traits account for more than twothirds of the explained gender gap in promotion and can explain 18% of that total gender gap. The inclusion of non-cognitive traits does significantly increase the proportion of the explained gender gap in total gender gap -increase from 15% to 22% for supervisory status, and from 9% to 25% for promotion. However, about three-quarters of the total gender gap remains unexplained. 4 Similar to empirical studies of the gender pay gap, our results suggest that non-cognitive traits account for a modest proportion of the gender gap in upward mobility.
Our analysis of the link between non-cognitive traits and the gender gap in upward mobility proceeds as follows: we describe the sample selection and sample characteristics in Section 2, and the construction of the non-cognitive traits in Section 3.
We discuss our methodology in Section 4. Regression results and results from the Oaxaca-Blinder decomposition are presented in Section 5. Section 6 offers a summary of our findings and concluding remarks.
3 One exception is that LOC does not appear to be a strong predictor of promotion. 4 Interestingly, in our results, nearly all of the unexplained gender gap stems from gender difference in the intercept coefficient; there is little gender difference in other regression coefficients. Our results indicate the gender inequality in promotion and supervisory status is not driven by gender-specific returns to some of the worker characteristics or non-cognitive traits, but by unobserved factors outside our explanatory variables.
Data Description and Sample Characteristics
Our data come from an employee survey designed to investigate factors influencing worker performance, conducted in large and small metropolitan areas in Russia, Armenia, Azerbaijan, Kazakhstan, Kyrgyzstan and Serbia. Local project coordinators, originally using their professional contacts and then pursuing a snowballing technique, contacted over 700 workplaces to obtain permission to conduct the survey. If permission was granted, the questionnaire was administered in common areas in the organization or at specific job sites. Workers who agreed to participate had the option of returning a complete or incomplete questionnaire. A detailed description of the sample selection process is available upon request.
Altogether, more than 10,880 employees in over 665 workplaces participated.
While not representative of employees nationally, nor representative of employees within a particular workplace, the convenience samples in each country do represent a wide variety of workers and workplaces from multiple geographic locations. Restricting the sample to include only those participants who answered all questions relevant to this analysis yields a total of 7,502 observations (7,460 observations for supervisory status).
5
Descriptive statistics for worker characteristics are presented in the top half of 5 Just over 9700 (of 10,880) employees provided information on supervisory status and promotion. The sample size is further reduced because information on unemployment experience is missing for nearly 1000 employees. Nonetheless, worker characteristics from our final sample are very similar to those excluded from the sample. The only major difference is that the employees from the final sample are two years older than those from the excluded sample. Altogether, the final sample includes 1,577 participants in Armenia, 1,048 in Azerbaijan, 714 in Kazakhstan, 1,261 in Kyrgyzstan, 1,929 in Russia, and 973 in Serbia 6 The main results in the later sections are quantitatively similar if we reweight the regressions so that males and females equally present in the sample. It is because most of the gender-specific estimates are quite similar. 7 The relatively high level of education among participants is likely caused by the nature of the surveythe level of reading required to complete the questionnaire and the individual's willingness to participate in a 'research project. ' Conventional wisdom suggests that upward mobility depends in part on performance. As a proxy for productivity, albeit rough, we constructed a composite measure of self-reported performance from questions which asked participants to rate themselves relative to co-workers doing similar work in terms of the quantity and quality of their work, their ability to anticipate problems, and their general productivity. As seen in Table 1 , the self-reported performance measure averages above 10, which implies that participants report their performance as somewhat better than their co-workers.
8
Among the participants in this survey, significant gender differences (column 4) are evident in many worker characteristics that could be considered cognitive abilities.
For example, workplace tenure might capture experience or firm-specific capital; it is significantly higher among women than men. Holding multiple jobs and self-reported performance might capture skills; mean scores for participating women are significantly less than for participating men.
In terms of our measures of upward mobility, one-third of the participating employees report themselves as holding a supervisory position. Indeed, male participants are 8.6 percentage points more likely to hold a supervisory position than female participants, very close to recent estimates of the supervisory gender gap in the U.S.: 6-9 percentage points (Rothstein 2001) . Moreover, while not reported in the table, the average number of workers supervised also varies by gender: males supervise 17 employees, on average, compared to 14 employees, on average, supervised by females.
9
Nearly half (48%) of the participating workers reported having received at least one promotion at their current workplace. As seen in Table 1 , gender difference in the likelihood of promotion is small and not statistically significant.
The lower panel in Table 1 shows the percentage of workers employed in stateowned organizations (44%), and by sector. The majority of participants are employed in manufacturing plants, retail service, public sectors, and education and health care
organizations; relatively few are employed in construction/transportation or finance sectors. Among the participants in this survey, women are more likely than men to work 8 For each of the following three questions, participants were given a five-point scale where 1 = much worse than others, 2 = worse than others, 3 = about the same as others, 4 = better than others, and 5 = much better than others: Compared to others at your organization doing similar work: (1) the overall quantity and quality of my work is …. (2) how productive are you? (3) how well do you anticipate problems that may arise and try to prevent them or minimize their effects? The performance measure was constructed by summing these three components. The reliability coefficient (Cronbach alpha) for the measure exceeds 0.71. 9 The median numbers of people supervised are only 6 for male supervisors and 5 for female supervisors.
in state-owned organizations, and more likely to work in retail service, education and health care. Women are much less likely than men to work in manufacturing and construction and transportation sectors.
Measures of Non-cognitive Traits
We employ three commonly used measures for non-cognitive traits: locus of control (LOC), perhaps the most frequently used single-item measure of personality;
preference for challenge versus affiliation (C-A), and adherence to work ethic (WE).
LOC and C-A are personality measures related to motivation. Motivation is likely a necessary but not sufficient determinant of upward mobility. Motivated employees may have higher productivity, for example, because they are more focused on successfully completing their job tasks or because they undertake more job training. Conventional wisdom suggests that more productive employees are more likely to receive promotion.
Additionally, highly motivated individuals may accept challenging types of work, such as holding a supervisory position, in order to have more upward mobility opportunities.
WE is a measure of attitude toward the value of work. Similar to motivation, employees with strong work ethic may be more productive and thus more likely to receive opportunities to advance.
Locus of Control
Locus of control (LOC) is a measure of expectancy; one's assessment that one's actions will lead to the desired outcome. Individuals exhibiting an internal LOC expect a direct link between effort and desired goals; those exhibiting an external LOC expect no such link. Compelling evidence links having an internal LOC to career success (Cobb-Clark 2015) . Numerous studies show, for example, that individuals (male and female alike) with an internal LOC tend to have higher earnings (Cebi 2007; Dunifon and Duncan 1998; Heckman, Stixrud, and Urzua 2006; Heineck and Anger 2010) .
Additionally, workers with an internal LOC exhibit higher job satisfaction and performance (Judge and Bono 2001; Linz and Semykina 2008 , 2009 , 2011 , seek out more complex jobs (Judge, Bono, and Locke 2000) , and tend to set more challenging goals (Ng, Sorensen, and Eby 2006; Wang, Bowling, and Eschleman 2010) . We therefore hypothesize that participants in our survey with an internal LOC are more likely to receive promotions and/or hold a supervisory position.
We use ten statements taken from Rotter (1966) to construct our LOC measure.
As seen in Table 2 , five statements address the belief that an individual has control over his/her fate; five statements address the opposite belief. For each statement, participants are given a scale from 1 (strongly disagree) to 5 (strongly agree). The composite measure is constructed for each participant by summing the five internal components, summing the five external components, and then subtracting the external score from the internal score. To facilitate comparison with the other non-cognitive traits (also composite measures), we rescale the LOC measure using the following formula: (internalexternal + 20)/40, so the lowest possible value (most external) is zero and the highest possible value (most internal) is one. The reliability coefficients (Cronbach alpha) for the LOC measure for the pooled sample and by gender are around 0.60, within the conventional acceptable range.
As seen in Table 2 , participating male workers tend to exhibit a relatively internal LOC, while participating female workers exhibit a relatively external LOC.
That is, in terms of one standard deviation, participating male workers score on average 12% higher on the LOC measure than female workers. These findings are consistent with the majority of studies in psychology that find males more internal than females on the LOC measure. 
Challenge versus Affiliation
To construct the challenge-affiliation measure (C-A), we utilize four questions similar to those employed by Hill et al. (1985) and Dunifon and Duncan (1998) in the Panel Study of Income Dynamic (PSID). Traditionally, individuals with a strong preference for challenge are considered to be more highly motivated than those with preference for affiliation. Indeed, previous research has shown that preference for challenge is associated with higher earnings and better work performance (Dunifon and Duncan 1998; Semykina 2009, 2011; Semykina and Linz 2007) . However, the dichotomous opposition of challenge and affiliation may be inappropriate for our purposes because it ignores the importance of 'soft skills' such as communication skills
and team work which may also play prominently in upward mobility (Duncan and Dunifon 2012; Murnane and Levy 1996) . In particular, upward mobility may rely more on soft skills than do earnings because, for example, a person who tries only to 'get 10 For a meta-analysis on gender difference in LOC, see Sherman, Higgs, and Williams (1997) .
ahead' and/or cannot 'get along' with fellow co-workers is unlikely to be a good supervisor. Therefore, we are neutral as to whether the preference for challenge over affiliation is positively linked to the likelihood of being a supervisor or receiving promotions.
As seen in Table 3 , the first two items indicate preference for challenge, while the latter two items indicate preference for affiliation. In each case, participants were given a scale from 1 (strongly disagree) to 5 (strongly agree). For each participant, a C-A score is calculated by subtracting the combined score of the two affiliation items from the combined score of the two challenge items. To facilitate comparison, the C-A measure is then rescaled within the unit interval by using the formula: (challengeaffiliation + 8)/16. The C-A reliability coefficients (Cronbach alpha) for the pooled sample and by gender are 0.63, again within the conventional acceptable range. As seen in Table 3 , in terms of one standard deviation, participating male workers score 5%
higher on the C-A composite measure than female workers, indicating a stronger preference for challenge among the men than the women.
Work Ethic
In many cultures, one's movement up the occupational ladder is linked directly to one's attitude toward the value of work. Empirical studies of work values tend to focus on work ethic (WE) -a commitment to the values of hard work, achievement, thrift, discipline, and self-reliance (Meriac, Poling, and Woehr 2009; Meriac, Woehr, and Banister 2010; Miller, Woehr, and Hudspeth 2002) . WE is not tied to any set of religious beliefs, although it often is referred to as the 'Protestant Work Ethic' (Hassall, Muller, and Hassall 2005; Miller, Woehr, and Hudspeth 2002) . Somewhat similar to motivation, strong adherence to work ethic suggests an employee appreciates the value of work and is motivated to do her job. There is no doubt that employers value work ethic. Employees with a strong work ethic tend to be more responsible, put more effort into successfully completing tasks, and are less likely to be absent. As such, they are more productive workers and better colleagues; workers who require less supervision or monitoring. Research has shown that work ethic is positively correlated with earnings (Linz and Chu 2014) , as well as with job satisfaction and work commitment (Blau and Ryan 1997; Dose 1997; Lee, Carswell, and Allen 2000; Miller, Woehr, and Hudspeth 2002; Shore, Thornton, and McFarlane Shore 1990; Vansteenkiste et al. 2007; Yousef 2001 ). Moreover, strong work ethic also is associated with enterprising vocational preferences (Berings, De Fruyt, and Bouwen 2004; Bonnett and Furnham 1991) .
Consequently, we hypothesize that strong adherence to work ethic increases the likelihood of being a supervisor or receiving promotions.
Our work ethic measure is based on Blood (1969) and includes eight components. 11 As seen in Table 4 , four components indicate stronger work ethic, and four components indicate weaker work ethic. For each statement, participants are given a scale from 1 (strongly disagree) to 5 (strongly agree). We create a composite measure of WE by taking the difference between the total score of the four positively worded components and the total score of the four negatively worded components; thus a higher score indicates stronger adherence. To facilitate comparison, the WE measure is then rescaled using the formula: (positive -negative + 16)/32. The reliability coefficients (Cronbach alpha) for the pooled sample and by gender are 0.50. Relatively low reliability coefficients for WE measures are common in the literature; Furnham (1990) and Abdalla (1997) , among others, report similarly low scores. In fact, some studies suggest that work ethic consists of several conceptually distinct dimensions and thus should be a multidimensional construct rather than a single composite measure (Meriac, Poling, and Woehr 2009; Miller, Woehr, and Hudspeth 2002) . Since no resolution has emerged in the literature, we continue the convention of using the composite measure. Table 4 shows that, compared to female workers, male workers are more likely to agree with the statements indicating a strong work ethic and less likely to agree with the statements indicating weak work ethic. On average, in terms of one standard deviation, participating male workers score 18% higher in the composite measure of WE than female workers. 
Gender Differences
In addition to the mean-differences shown in Table 2 -4, men and women could be different in non-cognitive traits in terms other than average score. For instance, if the distribution of WE among men is much more disperse than women, there may be a larger 11 We were granted permission to use part of a questionnaire originally used in a survey conducted in 1995 of Russian and Polish retail workers (Huddleston and Good, 1999) . 12 The literature finds mixed results on gender difference in work ethic. Some studies show men adhere more strongly to a particular work ethic measure than women (Ali, Falcone, and Azim 1995; Boatwright and Slate 2000; Kirkcaldy, Furnham, and Lynn 1992; Wentworth and Chell 1997) , while other studies find that women adhere more strongly than men (Ghorpade, Lackritz, and Singh 2006; Mann 2010) . Moreover, some studies suggest no statistically significant gender difference (Meriac, Poling, and Woehr 2009; Rowe and Snizek 1995; Walker, Tausky, and Oliver 1982) .
proportion of men than women with really low WE even though the average WE is higher for men than for women. In this case, OLS regression analysis, because it focuses on means, would be inappropriate. Therefore, we plot the kernel density (bandwidth = 0.05) of these three non-cognitive traits to illuminate their distributions and guide our methodological choice. (We use the rescaled composite measures and therefore the Xaxis ranges from 0 to 1.) As seen in Figure 1 , all of the distributions for males are to the right of the distributions of females. So in comparison to men, women have a stronger external LOC, a preference for affiliation over challenge, and a weaker adherence to work ethic. However, in each case, the distribution shapes are very similar across gender.
Most of the gender differences in these non-cognitive traits are simply differences in the means, suggesting that we can rely on traditional methodologies such as OLS regression and the Oaxaca-Blinder Decomposition.
Methodology
Descriptive statistics provide only summary information on non-cognitive traits and measures for upward mobility without controlling for the correlations across variables. Regression analysis allows us to separate the partial effects of each explanatory variable (cognitive and non-cognitive traits) on the outcome variables (supervisory position, promotion). Our objective is threefold: first, to assess the gender gap in upward mobility; second, to evaluate the link between non-cognitive traits and upward mobility, and third, to analyze the extent to which gender differences in noncognitive traits contribute to gender differences in upward mobility. In each case, we consider both supervisory position and promotion.
Basic Model
To document the gender gap in upward mobility, following Blau and Devaro (2007) , among others, we start by estimating a linear probability model by OLS as follows:
where Yij s is a dummy variable indicating whether individual i holds a supervisory position in the current workplace j. We repeat this using Yij p for promotion. The coefficient β measures the gender gap in supervisory status, conditional on the set of worker and workplace characteristics. δ is the vector of coefficients associated with worker characteristics. In this basic specification, worker characteristics include: age and its square, years of schooling, workplace tenure and its square, and dummy variables for marital status, unemployment experience in the five years prior to participating in the survey, and whether participant holds multiple jobs. Additionally, as in Blau and Devaro (2007) , self-reported performance is included as a proxy for productivity. It is rescaled to be between 0 and 1 to be comparable with other composite measures used in this analysis. λ is the vector of coefficients associated with workplace characteristics, which include a dummy variable equal to one for state-own organizations, dummy variables for each sector: manufacturing, education and health care, retail, finance organization, construction and transportation, and the public sector (the omitted sector), and dummy variables for each country (Russia as the omitted country). See Appendix Table A1 for the complete list of variables used in the analysis.
Extended Model
To identify the link between non-cognitive traits and upward mobility, and the associated changes in gender gap, we extend the model to include the three noncognitive traits described above, keeping the same worker and workplace characteristics from Equation (1):
where γ1 -γ3 capture the effects of non-cognitive traits on supervisory status (promotion), and β captures the gender gap conditional on worker characteristics, including the noncognitive traits, and workplace characteristics. We use the re-scaled measures of these non-cognitive traits in the regression so the estimates of γ1 -γ3 are directly comparable.
Because significant gender differences in these non-cognitive traits are evident among the participants in our survey (see Tables 2-4) , we would expect β in Equation (2) to be smaller than in Equation (1) if some of the gender gap in supervisory status (or promotion) is explained away by gender differences in non-cognitive traits. Elder, Goddeeris, and Haider (2010) suggest that the coefficient on the gender dummy from the OLS regression is a good single measure of the unexplained gap. If the gender gap were largely due to differences in non-cognitive traits, the estimate of β should become much smaller as the unexplained gap is reduced by the inclusion of non-cognitive traits.
Therefore, the percentage decrease in the estimate of β can be interpreted as the proportion of gender gap explained by non-cognitive traits and the relative importance of non-cognitive traits.
Existing studies generally conclude that non-cognitive traits do not significantly change after adulthood (Caspi 2000; Cobb-Clark and Schurer 2012; Costa Jr and McCrae 1997; Nave et al. 2010) . As our employee sample has an average age of 37, and we have accounted for age effects in the model as suggested by Nyhus and Pons (2005) and Osborne Groves (2005) , our estimates are unlikely to be biased by reversed causality such as feedbacks of labor market outcomes on non-cognitive traits. Admittedly, without longitudinal data, we cannot empirically evaluate whether non-cognitive traits are indeed fixed or not, and therefore we are not able to rule out this kind of endogeneity problem, which could potentially bias our estimates for non-cognitive traits and likely the estimate for gender gap as well. 14 For instance, an employee's work ethic could become stronger because she received a promotion with more supervisory responsibilities, which could further increase her likelihood of future promotions.
Fixed Effects Model
In the current context, individual heterogeneity is less of a concern because the inclusion of non-cognitive traits essentially allows us to account for part of the individual heterogeneity that was not previously observed. However, firm heterogeneity remains a potential source of bias. For instance, if firms that attract workers with a strong work ethic also have more opportunities for promotion, there will be an upward bias in the estimates for work ethic. Because we have a rather limited number of observed workplace characteristics that may not fully account for observed and unobserved workplace-level differences, we take advantage of our employer-employee linked data and include workplace fixed effects (dummies for each workplace) in the extended model:
where γ1 -γ3 capture the effects of non-cognitive traits on upward mobility, and β captures the gender gap conditional on worker characteristics, observed workplace characteristics, and unobserved workplace heterogeneity. Effectively, in Equation (3) As there is likely to be some correlation among survey participants employed in the same workplace, in all regression analysis, we cluster the estimated standard errors at the workplace level so they are robust to any within-firm correlation and heteroskedasticity.
Oaxaca-Blinder Decomposition
The Oaxaca-Blinder decomposition is a commonly used technique that divides the gender gap into a part that is "explained" by the mean-differences in explanatory variables and an "unexplained" part that is due to differences in coefficients (including the intercept). Because the unexplained part captures all potential differences in unobserved variables, as reflected in the intercept coefficient, the unexplained part is often interpreted as a measure of discrimination against women.
Here we follow Neumark (1988) and Oaxaca and Ransom (1994) and employ a "twofold" decomposition as follows 16 :
where bars denote sample averages, and subscripts m and f denote males and females.
� is a vector of estimates from the pooled regression of all employees, and � and � are the vectors of gender-specific estimates obtained from the OLS regressions using only male or female employees. The first component, ( -) � , is the explained part of the gender gap that is accounted by gender mean-differences in the explanatory variables. The second component,
, is the unexplained part of the gender gap that comes from the gender differences in the estimates of coefficients (including difference in the intercept). The decomposition is not unique, however. Instead of using the pooled estimates � , � or � can be applied to perform the decomposition, for which the explained part will be ( -) � or ( -) � , and the unexplained part will be ( � -� ) or ( � -� ).
We focus on the extended specification with workplace fixed effects to ensure that the estimates � are not biased by potential workplace heterogeneity and do not result in an incorrect decomposition. To simplify the presentation, and because our main variables of interest are worker characteristics, one simple approach is to partial out these workplace fixed effects from the dependent variable and worker characteristics.
We first regress each of our two dependent variables and worker-level explanatory variables on the workplace fixed effects, obtain the residuals (Appendix Table 2 shows 16 Elder, Goddeeris, and Haider (2010) point out that the twofold Oaxaca-Blinder decomposition without a group indicator systematically underestimates the unexplained differences. Therefore, we include a gender dummy in the model and use Equation (3) to estimate � . We also check the robustness of our results by performing the decomposition based on the gender-specific estimates, � or � , and a threefold decomposition proposed by Jann (2008) , and the results are quantitatively similar.
the gender mean-differences in these residuals.), and then use the residuals to perform a detailed decomposition for worker characteristics and non-cognitive traits as follows:
where the double dots denote the residuals of the dependent and explanatory variables.
An application of the Frisch-Waugh-Lovell theorem suggests that the OLS estimates from a fixed effects regression are numerically identical to the OLS estimates from regressing the residuals of the dependent variable on the residuals of the explanatory variables after partialling out the fixed effects. So we use the same estimates in (5) as those from (4), but the gender gap and explanatory variables are the residuals that are free from workplace heterogeneity. 17 We perform the Oaxaca-Blinder decomposition based on Equation (5) and calculate the estimated standard errors using the estimators (and the Stata command) provided by Jann (2008) . The estimated standard errors are also clustered at the workplace level.
Regression Results
We discuss our regression results for each measure of upward mobility, supervisory status and promotion, in terms of our objectives: assess the gender gap in upward mobility and the link between non-cognitive traits and upward mobility. We next present the decomposition results which allow us to assess the extent to which gender differences in non-cognitive traits contribute to gender differences in upward mobility. Table 5 summarizes the regression results from the basic and extended models for supervisory status. To make the interpretation easier, we scale the estimates and estimated standard errors by 100 and thus they reflect differences in percentage points.
Supervisory Status
17 � will be numerically identical in Equations (4) and (5), and they are just the estimates from Equation (3) in the previous section. Theoretically, � and � from (4) could be different from those from (5) because (4) partials out gender-specific workplace fixed effects while (5) partials out pooled workplace fixed effects. Empirically, however, we find that the gender specific estimates � and � in (4) and (5) are very similar.
In columns (1) and (2), we control for workplace characteristics. In columns (3) and (4), we control for workplace fixed effects.
Column (1) shows that the estimated gender gap in the likelihood of holding a supervisory position is 8.8 percentage points, conditional on the basic worker and workplace characteristics included in our analysis. We note that this conditional gender gap is about the same as the unconditional gender gap presented in Table 1 . It is quite typical in the gender gap literature that worker and workplace characteristics generally do not explain away the gender gap.
The estimates for the basic worker characteristics are as expected. We find a concave relationship indicating that the likelihood of being a supervisor increases with age and workplace tenure but at a decreasing rate. Married workers and workers holding multiple job are more likely to be a supervisor, while workers with unemployment experience are less likely to be a supervisor (although this result is statistically insignificant). Column (1) also shows that years of schooling and self-reported performance are strong predictors of holding a supervisory position. One additional year of schooling is associated with a 1.9 percentage point increase in the probability of being a supervisor. One standard deviation higher in self-reported performance is associated with a 7.5 percentage point increase in the probability of being a supervisor.
When the three non-cognitive traits are included [column (2)], we find that most of the estimates for worker characteristics remain quantitatively similar. This suggests that these non-cognitive traits are not strongly correlated with other explanatory variables in determining supervisory status, and they are able to explain additional variations that are not explained by other explanatory variables. We interpret this as providing strong support for LOC, C-A, and WE to be appropriate measures for noncognitive traits. Because some of the explanatory variables, like education, job tenure (experience) and self-reported performance, are typically considered to reflect cognitive abilities and productivity, if our measures of non-cognitive traits were strongly correlated with these explanatory variables, we would be concerned that they may instead be capturing cognitive abilities.
All estimates for non-cognitive traits are positive and statistically significant, with WE as the strongest predictor of being a supervisor. Our estimate suggests that a one standard deviation increase in WE leads to an increase in the likelihood of holding a supervisory position by 2.4 percentage points. As one-third of the participating employees hold a supervisory position, this estimate is equivalent to a 7% increase in the probability of being a supervisor. For workers who score one standard deviation higher in C-A and therefore value challenge more than affiliation in a work environment, they are 2.0 percentage points more likely to hold a supervisory position (6% increase).
Participating employees who score one standard deviation higher on LOC (exhibit more internal locus of control), are 1.5 percentage points more likely to hold a supervisory position (5% increase).
In columns (3) and (4), we replace workplace characteristics by workplace fixed effects. In column (3), on average, females participating in this survey are 10.1 percentage points less likely than participating males with similar characteristics working in their same organization to be a supervisor. It seems that ignoring workplace heterogeneity underestimates the gender gap in supervisory status; participating female employees are even more disadvantaged when we account for unobserved workplace differences. If we further control for difference in non-cognitive traits [column (4)], women are 9.3 percentage points less likely to be a supervisor than comparable men who work in the same organization, which is equivalent to a 28% difference in the probability of being a supervisor.
While the estimated gender gap increases somewhat due to controlling for workplace fixed effects, other estimates in columns (3) and (4) tend to remain quantitatively similar to those in columns (1) and (2). For example, in column (4), one additional year of schooling is associated with a 2.0 percentage point increase in the probability of being a supervisor; one standard deviation higher in self-reported performance is associated with a 7.0 percentage point increase in the probability of being a supervisor. 18 The estimates are quantitatively similar for the non-cognitive traits as well. Workers who score one standard deviation higher in LOC, and therefore exhibit a more internal locus of control, are 2.1 percentage points more likely to be a supervisor (6% increase). Participating workers who score one standard deviation higher in C-A, and therefore value challenge more than affiliation in a work environment, are 2.5
percentage points more likely to hold a supervisory position (8% increase). Finally, we 18 We control for the performance as suggested by Blau and Devaro (2007) . However, we do not have an objective performance rating like in Blau and Devaro (2007) but only a subjective one. There could be reporting bias, for example, supervisors or employees who just receive a promotion may tend to report a better performance. So the estimates for self-report performance are likely to be upward biased. As selfreport performance is slightly positively correlated with these non-cognitive traits, we are probably being conservative on the estimates for returns to non-cognitive traits. We find that the estimates for noncognitive traits are somewhat greater without controlling for self-report performance, while the estimates for the gender gap and other worker characteristics are nearly identical.
find that a one standard deviation increase in WE leads to an increase in the likelihood of holding a supervisory position by 3.4 percentage points (10% increase).
How important are these non-cognitive traits in explaining the gender gap in the likelihood of holding a supervisory position? Recall that the OLS estimates for the gender dummy can be interpreted as a measurement of the unexplained gender gap because the parts of gender gap that can be explained away by other explanatory variables in the regression have been partialled out. We can therefore take the changes in the estimates for the gender dummy from column (1) to column (2) or column (3) to column (4) as a measure of the importance of non-cognitive traits in explaining the gender gap. When we control for non-cognitive traits, the estimated gender gap indeed becomes smaller. From column (1) to column (2), conditional on the observed worker and workplace characteristics, non-cognitive traits included in this analysis explain away 7% (
8.8
) of the estimated gender gap in supervisory status. From column (3) to column (4), in which unobserved workplace differences are also fully controlled for, the non-cognitive traits included in this analysis explain away 8% (
10.1
) of estimated gender gap in supervisory status. Table 6 presents the regression results for promotion. As discussed earlier, we only have information on promotions received from employees' current workplaces, so our promotion variable is somewhat limited in comparison to supervisory status.
Promotion
Nevertheless, the results in Table 6 are qualitatively similar to those in Table 5 .
As the estimates from columns (1) - (2) and those from (3) - (4) are quite similar, we will focus our discussion on the results from the fixed effects regression. While the descriptive statistics presented in Table 1 revealed no significant gender gap in promotion, regression analysis indicates a gender gap in the likelihood of promotion of 3.3 percentage points [column (3)]. Since our promotion variable is limited to those received at current workplace, the gender gap in promotion may be underestimated if, for example, men tend to choose an outside offer over a promotion from the current firm.
As shown in Table 1 , participating female employees have remained at their current workplace longer than participating men, by almost two years.
In column (4), a gender gap in promotion of 2.8 percentage points emerges when the non-cognitive traits are included. The estimates for basic worker characteristics in Table 6 show a pattern similar to Table 5 . For example, workers holding multiple jobs are more likely to be promoted; workers with unemployment experience are significantly less likely. Variables often used to proxy for cognitive abilities --education, workplace tenure, and performance --are strong predictors of receiving promotions.
One additional year of schooling is associated with a 2.0 percentage point increase in the probability of receiving at least one promotion. There is a concave relationship indicating that the likelihood of promotion increases with workplace tenure but at a decreasing rate. One extra year of work place tenure is associated with a 3.3 percentage point increase in the probability of receiving at least one promotion. In addition, the estimate indicates that one standard deviation higher in self-report performance is associated with a 5.0 percentage point increase in the probability of promotion.
In Table 6 , column (4) indicates that both C-A and WE have positive effects on the likelihood of receiving promotions. For workers who have preference for challenge over affiliation, the estimates suggest that one standard deviation increase in C-A leads to an increase in the likelihood of receiving at least one promotion by 3.0 percentage points (6% increase). For workers who more strongly adhere to work ethic, the estimates indicate that one standard deviation increase in WE leads to an increase in the likelihood of receiving promotions by 1.3-1.5 percentage points (3% increase). On the other hand, the estimate for LOC is small and insignificant; LOC does not appear to be a strong predictor of promotion. The effects of non-cognitive traits on promotion appear to be somewhat smaller than on supervisory status. However, the estimates for non-cognitive traits may be biased downward due to the truncated information on promotion. For example, workers with favorable non-cognitive traits may have better outside opportunities and therefore they are more likely to move to other firms.
How important are these non-cognitive traits in explaining the gender gap in the likelihood of promotion? From column (3) to column (4), conditional on the observed worker characteristics and both observed and unobserved workplace differences, the non-cognitive traits can explain away 17% (
) of the estimated gender gap in promotion. Table 7 reports the Oaxaca-Blinder decomposition on the gender gap in supervisory status. Because we are interested in the role of worker characteristics, we partial out workplace fixed effects and then perform the decomposition based on Equation (5). As in the previous tables, we scale the estimates and estimated standard errors by 100 to interpret differences in terms of percentage points. For comparison, in the upper panel, we present both the total decomposition with and without the noncognitive traits. In the lower panel, we show the detailed decomposition for each of the worker characteristics and non-cognitive traits. Column (1) shows that the total gender gap in holding a supervisory position is 8.7 percentage points higher for men. In column (2), the upper panel indicates that when the non-cognitive traits are included in the model, the explained gender gap increases from 1.3 percentage points to 1.9 percentage points, or equivalently, from 15% to 22%, as measured in terms of the proportion of the total gender gap.
Results from the Oaxaca-Blinder Decomposition
Non-cognitive traits account for a large proportion of the explained gender gap.
In column (2), for the explained part of the gender gap, all estimates for these noncognitive traits are statistically significant. 19 The gender mean-differences in LOC, C-A, and WE together contribute to the gender gap by 0.7 percentage points, which amounts to 36% (0.68/1.91 = 0.36) of the explained gender gap. In terms of the total gender gap, the gender mean-difference in these non-cognitive traits can account for 8% of the total gender gap in the likelihood of being a supervisor. While the gender difference in education is small and insignificant in Table 1 , which is likely due to ignoring unobserved firm heterogeneity, the estimate in column (2) indicates that gender difference in education explains a large amount of gender gap in supervisory status.
20
The two variables most related to cognitive abilities --education and performance --account for the same proportion of the gender gap as the non-cognitive traits. The gender mean-differences in years of schooling and performance together contribute 0.7 percentage points to the gender gap, which is equivalent to 37% of the explained gender gap, or 8% of the total gender gap in supervisory status. For the rest of worker characteristics in column (2), their mean-differences together explain 0.5 percentage points of the gender gap , which is equivalent to 27% of the explained gender gap, or 6% of the total gender gap. Among participating employees in our survey, non-cognitive traits, education, and performance are the most importance factors in explaining the gender gap in supervisory status.
Column (3) shows the unexplained gender gap, that part of gender gap due to gender differences in regression coefficients, which cannot be explained by gender difference in the means. In the lower panel, nearly all of the estimates are small and insignificant, which implies little gender difference in most of the regression coefficients for these worker characteristics. In fact, except for the intercept term, the sum of all these estimates is close to zero. There appears to be no discrimination against women in observed worker characteristics; in terms of the likelihood of being a supervisor, women receive similar returns as their male counterparts from performance, personality, work ethic, and so forth. The estimate for the intercept term accounts for all of the unexplained gender, or equivalently, 78% of the total gender gap in supervisory status. Because the intercept term captures all of the gender differences in unobservables, the majority of the gender gap in supervisory status is due to unknown factors that are not captured by our explanatory variables. Remember that because we already partial out workplace fixed effects, workplace heterogeneity, such as potential occupation segregation by gender, should not be driving the result here. Table 8 reports the Oaxaca-Blinder decomposition on the gender gap in promotion. Column (1) shows that the likelihood of receiving promotions for men is 2.6 percentage points higher than for women. This is significantly greater than the gender promotion gap reported in Table 1 , because the results presented in Table 8 control for workplace heterogeneity. The decomposition results for promotion are very similar to the results for supervisory status. In column (2), in the upper panel, the inclusion of noncognitive traits increases the explained gender gap from 0.3 percentage points to 0.7 percentage points, or in terms of the proportion of the total gender gap, 9% to 25%.
Perhaps because we only have information on promotions received at the current workplace, workplace tenure is a very strong predictor for the likelihood of receiving promotions. Also because women have longer workplace tenure than men, which works in favor of women and reduces gender gap in promotion, the estimate for workplace tenure in column (2) is large and negative. As a result, in column (2), the sum of the gender mean-differences in education, performance, and non-cognitive traits is actually greater than the total explained gender gap. Consequently, we discuss the magnitudes only in terms of the proportion of the total gender gap.
As seen in Tables 7 and 8 , non-cognitive traits account for a larger part of the gender gap in promotion than they do in supervisory status. In column (2), lower panel, the gender mean-differences in LOC, C-A, and WE together contribute to the gender gap in promotion by 0.5 percentage points, which is equivalent to 18% of the total gender gap. The gender mean-differences in education and performance account for a bit more of the total gender gap than do non-cognitive traits, and together they contribute 0.6 percentage points to the gender gap, which amounts to about 23% of the total gender gap in promotion. As in Table 7 , the majority of the gender gap in Table 8 is not explained by gender mean-differences in worker-level explanatory variables. Column (3) shows little gender difference in the coefficients of worker characteristics, except for the intercept term; the gender difference in the intercept term accounts for 75% of the total gender gap in promotion.
To summarize, we find that, controlling for workplace heterogeneity, gender differences in non-cognitive traits can explain a modest part of gender gap in upward mobility among the participants in our survey. The results from Tables 7 and 8 indicate that 8-18% of the gender gap in supervisory status and promotion can be attributed to gender mean-differences in LOC, C-A, and WE. Cognitive abilities appear to be important as well, and a similar proportion of the gender gap can be explained by gender mean-differences in education and self-reported performance. Recall that the estimated gender gap in Tables 5 and 6 are reduced by 7-17% due to the inclusion of non-cognitive traits. So the results here are indeed consistent with those from the regression analysis.
As Elder, Goddeeris, and Haider (2010) point out, the OLS estimate for the gender indicator is a good measure for unexplained gap. We also find a relatively large unexplained gender gap from the Oaxaca-Blinder decomposition that is consistent with the estimated gender gap in Tables 5 and 6 . Only about a quarter of the gender gap can be attributed to observed mean-differences in our explanatory variables; the remaining three quarters of the gender gap stems from differences in (the estimates of) regression coefficients. In fact, nearly all of the unexplained gender gap is driven by difference in the intercept term, the rest of coefficients do not exhibit a large gender difference.
Therefore, even when controlling for workplace heterogeneity, unknown factors, perhaps discrimination along some unobserved dimensions, contribute a large proportion of the gender gap in upward mobility; worker characteristics, either gender difference in their means or coefficients, play only a secondary role.
Discussion and Conclusion
Are gender differences in non-cognitive traits apparent among participating employees in our survey? If so, do they contribute to the gender gap in upward mobility?
We document significant gender differences in LOC, C-A, and WE, and show that gender differences in these non-cognitive traits can explain an important proportion of the observed gender gap in upward mobility. About 7-18% of the gender gap in upward mobility can be explained by gender differences in non-cognitive traits. We note that our results are very close to Johnston and Lee (2012) who find that controlling for the big five personalities reduces the estimated gender gap in promotion from 3.7 percentage points to 3.4 percentage points, a 7% reduction. Nevertheless, even though adding non-cognitive traits increases the explained proportion of the gender gap significantly, the Oaxaca-Blinder decomposition shows that three-quarters of the gender gap in upward mobility still cannot be explained by the mean-differences in worker characteristics, even when workplace heterogeneity is accounted for.
Regarding returns to non-cognitive traits, our estimates indicate that a one standard deviation increase in LOC, C-A, or WE leads to a 2-3 percentage points increase in the likelihood of holding a supervisory position or being promoted (a 5-10% increase), and the estimates are not sensitive to controlling for workplace fixed effects.
Thus our results suggest that the common practice in the literature that ignores firm heterogeneity probably does not cause much bias in the estimates for returns to noncognitive traits. As the existing literature on non-cognitive trait is largely limited to developed economies, this paper, by focusing on employees in former socialist economies, also provides a foundation for developing a more global perspective of the role of non-cognitive traits in shaping labor market outcomes.
A few limitations in our study restrict our ability to generalize our results. First, although our employer-employee linked data cover a variety of industries and workplaces, we do not have a representative sample in each country nor in each workplace. For instance, workers in our sample have higher education attainment than the country average, and the proportion of workers who are supervisors or have received promotions does not likely reflect (is likely higher than) the country average. Second, our cross-sectional data provide only a snapshot of upward mobility. Panel data that can trace promotions and movements to supervisory positions over a worker's career would provide a more complete picture of the role of non-cognitive traits in the dynamics of labor market. Moreover, panel data would enable us to empirically evaluate potential feedback or reinforcement mechanisms between labor market outcomes and noncognitive traits, as some evidence suggests (Borghans et al. 2008; Roberts, Walton, and Viechtbauer 2006) . Finally, we do not have direct measures for cognitive abilities such as the IQ scores, so we cannot compare cognitive abilities with non-cognitive traits more generally.
This paper extends our understanding of the link between non-cognitive traits and the gender gap in upward mobility by utilizing data from transitional economies.
Similar to the gender wage gap literature, we find that non-cognitive traits provide an important, though incomplete, explanation for the gender gap in upward mobility. Our results tend to suggest discrimination remains a powerful force in determining labor market outcomes for women. Obs. 7,502 3,206 4,296 Means derived using 5 point scale where: 1 = strongly disagree; 5 = strongly agree. Standard deviations are in parentheses. (1) - (4) are multiplied by 100 and can be interpreted as percentage points. Robust standard errors are reported in parentheses, and they are clustered at the workplace level.*** p<0.01, ** p<0.05, * p<0.1 7,502 7,502 7,502 7,502 R-squared 0.14 0.14 0.28 0.28 Note. The estimates in Columns (1) -(4) are multiplied by 100 and can be interpreted as percentage points. Robust standard errors are reported in parentheses, and they are clustered at the workplace level. *** p<0.01, ** p<0.05, * p<0.1 .68*** (1.02) Note. The Oaxaca-Blinder decomposition estimates are from the residuals of the dependent and explanatory variables that partial out workplace fixed effects. The estimates are multiplied by 100 and can be interpreted as percentage points. Robust standard errors are reported in parentheses, and they are clustered at the workplace level. *** p<0.01, ** p<0.05, * p<0.1 1.88* (1.06) Note. The Oaxaca-Blinder decomposition estimates are from residuals of the dependent and explanatory variables that partial out workplace fixed effects. The estimates are multiplied by 100 and can be interpreted as percentage points. Robust standard errors are reported in parentheses, and they are clustered at the workplace level. *** p<0.01, ** p<0.05, * p<0.1
